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Aim: To test the psychometric validity of the Good Perioperative Nursing Care Scale (GPNCS), a self-
administered questionnaire, following translation and adaptation.
Introduction: Patients’ satisfaction with and experience of nursing care in orthopaedic or perioperative
settings are currently not routinely measured and few standardized patient-reported experience mea-
surement tools exist for these settings.
Materials and methods: Cross-sectional survey. The 34-question, seven-factor questionnaire was trans-
lated, adapted, and face-validated; the translated version was then validated with a group of surgical
patients in perioperative settings. The internal consistency of the translated version was validated and
tested using conﬁrmatory factor analysis combined with Cronbach's alpha.
Results: In the orthopaedic department of a regional public hospital, 361 acute, traumatic and elective
surgical patients were screened for eligibility; 215 were included. The full-scale model ﬁt estimates were
moderate. Factor loadings typically ranged from 0.65 to 0.97, except for the questions concerning
Technical Skills (0.38e0.63) and Nursing Process (0.28). The Cronbach's alpha value for the total scale
score was 0.92, with subfactors ranging from 0.72 to 0.87.
Conclusion: Providing evidence for quality, or lack thereof, the Danish version of the GPNCS is a valid tool
for measuring surgical patients’ experiences with perioperative nursing care. The electronic version
proved practical.
Relevance to clinical practice: The validated Danish version of the tool will help healthcare professionals
to identify areas of nursing care that need improvement, facilitate international benchmarking of units
and enable comparison of care quality, nationally and internationally.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The concept of quality in healthcare is complex and multidi-
mensional and, therefore, difﬁcult to deﬁne and assess. Healthcare
quality measures have traditionally focused on structure and
outcome indicators, such as morbidity, mortality and hospitaliza-
tion, as well as aspects deﬁned entirely through professional
healthcare perspectives (Donabedian, 1966). When healthcareent of Orthopaedic Surgery,
en@rsyd.dk (M. Hertel-
Ltd. This is an open access article uprofessionals deﬁne quality, there tends to be less focus is on what
service users feel is important and patients' views are not explicitly
considered (Siriwardena and Gillam, 2014). Since patients tend to
assess healthcare quality according to responsiveness to their
speciﬁc needs, and healthcare professionals tend to deﬁne quality
in terms of the attributes and results of care, the perspectives of
each party are valuable and both perspectives must be considered
when assessing healthcare (Piligrimiene and Buciunjiene, 2008).
Consequently, quality should incorporate the perspective of the
patient, but quality should also be deﬁned in terms of the care
process (Donabedian, 1966). The care process is the sum of activ-
ities that provide ‘good’ healthcare (technical skills, coordination
and continuity of care) but also includes inter-professionalnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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support) and appropriateness of information (Donabedian, 1966).
The importance of incorporating the patients' perspective and
experience into assessments of healthcare quality has long been
recognized internationally (Hurst and Jee-Hughes, 2001).
Despite increasing awareness of the patient perspective in
quality of care, patients' experiences are currently not routinely
measured in orthopaedic patients or in perioperative settings. The
large numbers of operations performed daily makes the care pro-
vided in operating departments an important aspect of modern
healthcare. Most operations are performed under local or regional
anaesthesia, meaning that patients are awake and able to evaluate
their care for the whole duration of the process. To improve quality
of care, the factors that adversely affect satisfaction and experience
must be identiﬁed (Beattie et al., 2014). Patient experiences are the
elements of healthcare that patients have received, whereas patient
satisfaction measures the extent to which a patient is content with
the healthcare they received. Satisfaction is more profound than
experiences, but is vulnerable to ceiling effects (Sitzia and Wood,
1997) and is more subjective and more susceptible to the effects
of expectations than experience (Coulter and Fitzpatrick 2009). It is
important to evaluate both, as experience measures are likely to
provide a useful supplement to assessing quality of care (Jenkinson
et al., 2002). Patients' perceptions are needed to achieve unique
insights into what works and what does not work in healthcare, so
instruments that capture patients’ perspectives on quality of
healthcare are needed.
Valid, reliable and practical patient-reported experience mea-
sures (PREMs) assess both the care process and patients' perspec-
tives of quality (Beattie et al., 2015). Yet the few validated and
reliable PREMs available for evaluating the perioperative care
setting (Caljouw et al., 2008; Donmez and Ozbayir, 2011; Jlala et al.,
2010; Leinonen et al., 2001; Tinnfalt and Nilsson, 2011) have
focused mainly on the anaesthetic aspects (Caljouw et al., 2008;
Jlala et al., 2010) and have used restricted groups of patients
(Tinnfalt and Nilsson, 2011) and some also lack psychometric
quality (Tinnfalt and Nilsson, 2011). However, patients' experiences
in the perioperative setting following any type of surgery is
captured by the Good Perioperative Nursing Care Scale (GPNCS)
developed by Leinonen et al. (2001), a Finnish-language instrument
now also available in English, Turkish, and Chinese versions
(Donmez and Ozbayir, 2011; Leinonen et al., 2001; Wu et al., 2014).
Use of the GPNCS to measure patients’ experiences in a Danish
context requires translation, adaptation and psychometric valida-
tion with a relevant group of surgical patients.Aim
The study aimed to translate, adapt, and test the psychometric
properties of an electronic Danish version of the Good Periopera-
tive Nursing Care Scale.Materials and methods
Design
This methodological and cross-sectional study was conducted
between August 2014 and July 2016 in two phases. In Phase 1
(August 2014eJune 2015), translation and adaptation of the scale
from English into Danish were undertaken. In Phase 2 (April
2016eDecember 2016), psychometric validation of the GPNCSdk
version was performed.The GPNCS questionnaire
The GPNCS is a self-administered questionnaire that assesses
patients' satisfaction and experience with perioperative nursing
care (Leinonen et al., 2001). The ﬁrst section of the questionnaire
concerns sociodemographic characteristics (age, gender, marital
status, education, etc.) and the clinical background information
relevant to the surgery. The second part contains 34 questions/
items grouped into seven dimensions: ‘Physical care’; ‘Giving in-
formation’; ‘Support’; ‘Respect’; ‘Personnel character-
istics’;‘Environment’; and ‘Nursing process’. Using ﬁve-point Likert
scales, patients are asked to specify their level of agreement or
disagreement with each of the statements in the 34 items. The
responses are assigned 5 points for ‘I completely agree’, a score of 3
is given for the neutral response ‘I neither agree nor disagree’, and 1
point for ‘I completely disagree’. A score of 0 (zero) is given for ‘I
cannot evaluate this aspect’. The GPNCS was developed following a
literature review and qualitative interviews with healthcare pro-
fessionals and by using the theoretical framework provided by
Leino-Kilpi and co-workers (Leino-Kilpi, 1991, Leino-Kilpi and
Vuorenheimo, 1992, 1994). The framework presents a coherent
set of criteria for the quality of nursing care and, based on this
framework, seven content categories (dimensions) were generated
to describe quality in intraoperative nursing care. The early version
of the GPNCS was then developed using these seven dimensions
and 54-items (Leinonen et al., 1996). Subsequently, the 54-item
instrument was validated with 874 patients in ﬁve surgical de-
partments and, using exploratory factor analysis, the number of
itemswas reduced to 34 (Leinonen, 2001). This 34-itemversionwas
used in the current study.
Phase 1: translation and adaptation
After obtaining permission from the developers, translation and
adaptation into Danish were performed according to the ISPOR
guidelines (Wild et al., 2005). Initial translations were carried out
independently by two bilingual translators, both native speakers of
Danish, but with different proﬁles and levels of awareness of the
concept being examined. One translator is a registered nurse
specializing in anaesthesia and has a bachelor's degree in English
business language. The other translator has a master's degree in
comparative literature studies and is an experienced translator, but
was completely new to the concept being examined. Both trans-
lators were required to obtain equivalence from both a topic-
speciﬁc and a language-speciﬁc perspective (Beaton et al., 2000;
Wild et al., 2005). After reconciliation of the two translations by an
expert panel, the reconciled version was back-translated into En-
glish by a bilingual, blinded translator, who is a native English
speaker. The developers then checked the back-translated version
for conceptual and semantic equivalence against the original. The
expert committee subsequently reviewed the developers' com-
ments, and any discrepancies between the original and the back-
translated version were modiﬁed to obtain consensus and ensure
adaptation. The Danish GPNCS questionnaire was ﬁnally adapted
for use with a tablet computer (Apple iPad), and face-validated and
pilot-tested by two healthcare professionals and seven orthopaedic
patients, resulting in only minor adjustments. The Danish version
was named GPNCSdk.
Phase 2: psychometric validation of the GPNCSdk
The validation part of the study was conducted in the ortho-
paedic surgery department of a regional public hospital, where
patients are admittedwith acute, traumatic, or elective orthopaedic
problems from a mixed rural and urban catchment area.
M. Hertel-Joergensen et al. / International Journal of Orthopaedic and Trauma Nursing 29 (2018) 41e48 43Study participants
All orthopaedic surgical patients aged 18 years or older, capable
of reading and writing Danish, and able to complete the electronic
questionnaire using a tablet computer were eligible for inclusion.
The following patient groups were excluded: those with dementia
or cognitive disorders; those who had previously completed the
questionnaire; and those discharged or transferred to other de-
partments (e.g., to the ICU) on the ﬁrst postoperative day. Patients
who had surgery on Fridays or Saturdays were also excluded for
logistical reasons.
Data collection
Patients were recruited consecutively. Four experienced
research nurses enrolled eligible patients by approaching them in
the orthopaedic unit the day after surgery. To minimize bias and to
ensure uniformity in the data collection process, the independent
research nurses were instructed in the manner of approach and
patient motivation, and asked to dress in plain clothes. Having
introduced themselves as research nurses (unrelated to the surgical
department), they handed out the tablet computer displaying the
GPNCSdk questionnaire. Some older patients needed initial tech-
nical guidance to get started, but they independently completed the
34-item survey in 10e15min. The responses were recorded and
analysed using study identiﬁcation numbers only and anonymity
was preserved.
Statistical analysis
Sociodemographic characteristics and selected clinical back-
ground information were described using frequencies. Conﬁrma-
tory factor analysis (CFA) with maximum likelihood estimationwas
used for validation. The response ‘I cannot evaluate this aspect’
(zero) was coded as missing. The responses were subsequently
checked for completeness. If more than 50% of the items within a
factor were missing, the response was considered invalid and
removed prior to analysis (all responses were valid; none
removed). Partly completed questionnaires were removed prior to
analysis (n¼ 8). Factor loadings and comparative ﬁt index (CFI), the
TuckereLewis index (TLI), the root mean square error of approxi-
mation with 90% CI (RMSEA), and the likelihood ratio were calcu-
lated, and the cut-off values for categorical data were applied
(Schreiber et al., 2006). To determine internal consistency reli-
ability estimates, Cronbach's alpha (Bland and Altman, 1997;
Tavakol and Dennick, 2011) was calculated and described as
Excellent (a 0.9), Good (0.9> a 0.8), Acceptable (0.8> a 0.7),
Questionable (0.7> a 0.8), Poor (0.6> a 0.5), or Unacceptable
(0.5> a). All statistical analyses were performed using Stata 14
(StataCorp. 2015. Stata Statistical Software: Release 14. College
Station, TX: StataCorp LP).
Sample size
As the number of respondents recommended for conﬁrmatory
factor analysis is at least ﬁve times the number of items in the
questionnaire, or a minimum 200 patients (Frost et al., 2007), we
included 250 patients to protect against dropout and missing
responses.
Ethical approval
Prior to study commencement, the developers' authorization
and consent for the adaptation were obtained. The study was
approved by the Danish Data Protection Agency (2008-58-0035).No approval from the Regional Scientiﬁc Committee of Southern
Denmark was required. All patients received written and verbal
information about the study; response to the questionnaire was
considered to be indication of voluntary consent to participate.
Results
Three hundred and sixty-one orthopaedic and trauma patients
were assed for eligibility (Fig. 1). Forty-one patients were excluded,
of whom ﬁve had been transferred and thirty had previously
completed the questionnaire. Six patients suffered from dementia
or cognitive disorders. Fifty-nine of those approached refused to
participate, eight responded only partially to the questionnaire, and
38 patients were not included for other reasons (e.g., nausea, pain,
early discharge, exhaustion). In total, 215 patients were available
for the statistical analysis (Fig. 1).
The patients' mean age was 53 years (17.2); 46% were female
(Table 1). None were illiterate and 28% had completed year 0e9
schooling, 40% secondary education (year 10e12 and/or vocational
qualiﬁcation), and 32% tertiary education (bachelor's or master's
degrees). The majority (63%) were married or cohabiting and 47%
were working, while 37% had retired. General anaesthesia was the
most common type of sedation (73%); surgery was primarily per-
formed during the daytime (80%), sometimes in the evening (17%)
and only a few during the night (3%). A mix of elective and acute/
trauma surgery was performed (44 vs. 56%).
Translation and adaptation
Excellent agreement was obtained for most questions/items in
the forward and backward translation process. However, four
questions on background failed to attain semantic equivalence and
adaptation. Translation is the purely linguistic transformation of
words and phrases while adaptation involves modiﬁcation of
words and phrases into more appropriate and cultural speciﬁc
words or sentences. As a result, the following modiﬁcations were
made: ‘Operating Department’ was replaced by ‘Operating and
Recovery Department’; we replaced ‘My operation/treatment was:
A) Elective (planned in advance), B) Emergency (acute, not planned
in advance)’, with ‘My hospitalization was: A) Elective (my hospi-
talization for the operation was planned in advance), B) Acute (my
hospitalization for the operation was NOT planned in advance);
‘fears’ (related to anaesthesia and to the operation/treatment) was
replaced by ‘concerns’.
Psychometric validation: conﬁrmatory factor analysis (CFA)
Having performed CFA with all seven factors (full scale), we
calculated the model ﬁt estimates (CFI ¼ 0.73, TLI ¼ 0.70,
RMSEA ¼ 0.095 [90% CI: 0.09e0.10]) and likelihood ratio ¼ 1484
(506). However, Nursing Process (Factor 7, Item 33) was removed
because of below-minimum loading (0.28). As a factor cannot
consist of only a single remaining question/item, the entire Nursing
process factor was removed from the model. The CFA was then
repeated with the remaining six factors, giving slightly improved
results (CFI ¼ 0.73, TLI ¼ 0.71, RMSEA ¼ 0.097 [90% CI: 0.09e0.10])
and a likelihood ratio of 1362 (449). Each factor was then analysed
individually and covariance was modelled between selected items
(selection based on clinical considerations). Hence, Physical care
(Factor 1, Items 1 þ 2, 5þ 6, and 9 þ 10), Giving information (Factor
2, Items 15 and 16), Personnel characteristics (Factor 5, Items 24
and 27), and Environment (Factor 5, Items 29 and 30) were
modelled using covariance. All items with factor loadings are
summarized in Table 2. The majority of Physical care (Factor 1)
items had factor loadings ranging from 0.38 to 0.74. The CFI for that
Fig. 1. Study ﬂowchart.
Table 1
Study participant demographics.
Total no. 215
Age, years (SD) 53 (17.3)
Female gender, n (%) 98 (46%)
Level of education, n (%)
Primary schoola 61 (28%)
High schoolb 11 (5%)
Vocational qualiﬁcation 76 (35%)
Tertiary education 67 (32%)
Marital status, n (%)
Single 49 (23%)
Married/cohabiting 135 (63%)
Divorced 18 (8%)
Widowed 13 (6%)
Employment status, n (%)
Employed 101 (47%)
Unemployed 8 (4%)
Student 11 (5%)
Housewife or stay-at-home father 4 (2%)
Retired 79 (37%)
Other 12 (5%)
Elective surgery, n (%) 94 (44%)
Type of anaesthesia, n (%)
General anaesthesia 157 (73%)
Local/regional anaesthesia 58 (27%)
Arrival at operating department, n (%)
Morning 75 (35%)
Midday 48 (22%)
Afternoon 49 (23%)
Evening 37 (17%)
Night 6 (3%)
a Year 0e9.
b Year 10e12.
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0.08e0.13]. The lowest loadings were observed for questions on
Technical skills (Items 8e10), at 0.38e0.43. The six-item factorGiving information (Factor 2) had factor loadings ranging from 0.40
to 0.88, a CFI of 0.99, TLI¼ 0.99, and RMSEA of 0.03 [90% CI:
0.00e0.09]. The remaining factorsdSupport, Respect, Personnel
characteristics, and Environment (Factor 3e6)dall had factor
loadings above 0.50 and CFI/TLI values above 0.96. An almost per-
fect ﬁt was achieved for Respect (Factor 4), primarily because of
Item 22's loading of 0.97. Moderate RMSEA values were observed
for Support and Personnel characteristics.
Reliability and internal consistency
To test internal consistency, Cronbach alpha values were
calculated for each factor and for the total scale (Table 3). Co-
efﬁcients ranged from 0.72 (Respect) to 0.85 (Physical care), with
the total scale coefﬁcient being 0.92.
Discussion
In this study, the GPNCS was translated, adapted into Danish,
and its psychometric properties validated in perioperative settings
by 215 orthopaedic patients. The study demonstrated that six out of
seven factors in the GPNCSdk contribute to its validity as an
assessment tool for patients’ satisfaction with and experience of
perioperative nursing care. The total scale internal consistency was
excellent and strong internal consistency was evident, with alpha
values for all factors above the recommended thresholds. The
electronic administration of the GPNCS.dk also proved practical,
with incomplete responses from only eight patients (<2.5%).
Translation and adaptation
To maintain content validity at a conceptual level across
different cultures, each question in a questionnaire must be given
both a linguistically and culturally appropriate translation (Beaton
Table 2
Factor loadings and model ﬁt estimates by item and factor.
Factors and items Factor
loadings
Fit indices
CFI/
TLI
RMSEA
(90%CI)
Likelihood
ratio
Factor 1: Physical care 0.92/
0.88
0.11
(0.08
e0.13)
107.6 (32)
Pain management
1 During my treatment in the operating room, I received sufﬁcient pain medication and so did not have to suffer pain 0.72
2 During my stay in recovery room after the operation, I received sufﬁcient pain medication and did not have to suffer pain 0.65
3 I was handled gently, without any pain caused to me 0.74
4 I was placed in a comfortable surgical position on the operating room table (the supports didn't press any part of my body and
my position didn't cause any pain or numbness)
0.63
Temperature maintenance
5 During the procedure in the operating room, my body temperature was well maintained (if necessary by using e.g. warmed
blankets or forced warm air)
0.74
6 In the recovery room after operating, my body temperature was well maintained 0.65
Technical skills
7 I think my anaesthesia (general or regional anaesthesia) was well performed 0.63
8 I think my operation/treatment was well performed 0.40
9 Staff in the operating department were professional 0.43
10 Staff have been very careful and meticulous in performing their duties related to my treatment 0.38
Factor 2: Giving information 0.99/
0.99
0.03
(0.00
e0.09)
9.9 (8)
11 In the operating room, I constantly received information about what was happening tome (e.g. I was told what was being done
and why)
0.53
12 In the recovery room, I constantly received information about what was happening to me 0.59
13 In the operating department, I received clear and in-depth information about my treatment (without any medical jargon) 0.88
14 Nurses in the operating department gave me enough information about matters related to my care 0.86
15 The surgeon gave me enough information about matters related to my operation 0.49
16 The anesthesiologist gave me enough information about matters related to general or regional anaesthesia 0.40
Factor 3: Support 0.94/
0.82
0.14
(0.07
e0.24)
10.1 (2)
17 In the operating department, I was able to inﬂuence my treatment by saying what I thought and wanted 0.56
18 I was given the chance to listen to music if I wanted to 0.78
19 In the operating department, I was encouraged and supported mentally 0.60
20 If I was anxious on the operation department, that was taken into account for instance by means of sedatives or discussion 0.81
Factor 4: Respect 1.00/
1.00
0.00
(0.00
e0.00)
0.0 (0)
21 I was treated respectfully and thoughtfully 0.55
22 In the operating department, I was not put in situations that would have annoyed or embarrassed me 0.97
23 I did not feel my care and treatment was impersonal or provided as if on an assembly line 0.61
Factor 5: Personnel characteristics 0.95/
0.88
0.17
(0.12
e0.24)
30.6 (4)
24 Staff at the operating department were friendly 0.72
25 Staff at the operating department worked well with each other 0.81
26 Staff at the operating department had a good sense of humor 0.69
27 Staff have been polite and pleasant in their behavior 0.84
28 Staff at the operating department have had enough time for me 0.85
Factor 6: Environment 0.94/
0.65
0.31
(0.20
e0.43)
21.4 (1)
29 The atmosphere at the operating department was peaceful and unhurried 0.69
30 The atmosphere at the operating department was calm and relaxed 0.81
31 The recovery room was a peaceful place to recover from an operation 0.65
32 I have felt safe at the operating room 0.67
Factor 7: Nursing process
33 I did not feel I had to wait for too long (at the ward or in the emergency department) to be admitted to the operating
department
Unable
34 I did not feel I was transferred too early from the recovery room to the ward Unable
CFI, Comparative ﬁt index; TLI, TuckereLewis index: RMSEA, Root mean square error of approximation.
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guidelines (Wild et al., 2005). The forward translation identiﬁed
ambiguous wordings, which were reconciled. The face validation
identiﬁed issues with the patients' perception of the words ‘elec-
tive’ and ‘acute’. The discrepancies in how healthcare professionals
and patients perceived elective surgery were easily corrected by
changing ‘elective surgery/treatment’ to ‘elective hospitalization’(see Translation and adaptation above). In summary, the translation
and adaptation raised no major concerns.
As described in the method section, the Forward-backward (FB)
translation method of Beaton, Guillemin and colleagues was used
in the current study. Other methods exist such as the Dual-panel
method (McKenna and Doward, 2005; Swaine-Verdier et al.,
2004), which utilize focus group interviews of lay persons rather
Table 3
Cronbach's alpha by factor and total.
Factor No. of items Min./max. scoresa Mean (SD), rangeb Cronbach's alpha
1 Physical care 10 10e50 47.5 (3.7), 29e50 0.85
2 Giving information 6 6e30 27.3 (3.2), 14e30 0.81
3 Support 4 4e20 16.8 (3.6), 4e20 0.84
4 Respect 3 3e15 14.2 (1.4), 7e15 0.72
5 Personnel characteristics 5 5e25 23.9 (2.0), 12e25 0.87
6 Environment 4 4e20 18.8 (1.8), 13e20 0.82
7 Nursing processc 2 unable unable unable
Total 32 32e160 146.6 (14.0), 73e160 0.92
a All “Cannot evaluate this aspect” responses (score¼ zero) was recoded to missing prior to analysis.
b Score range on 5-point Likert scale (1¼ Completely disagree, 5¼ Completely agree).
c Omitted due to low factor loading.
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tions compare twelve different methods of translation and cross-
cultural adaptation with a primary focus on patient-reported
quality of life. Each phase of the translation process has been crit-
ically reviewed and the results evaluated according to the choices
made (Wild et al., 2005). The ISPOR guidelines are considered the
gold standard and were suitable for this study as the methodmeets
the scientiﬁc requirements for translation of instruments dealing
with latent phenomena such as patient satisfaction with periop-
erative nursing. Furthermore, there was a particular focus on the
adaptation in several parts of the process; initially, at the synthesis
meeting between the translators (one being a layperson) and the
healthcare professionals; then, when the expert committee
reviewed the back-translated version; and, ﬁnally, during the face-
validation (patients and healthcare professionals). The FB method
was the most practical tangible method and therefore applied in
this study.
Psychometric validation
The initial analysis of missing responses revealed issues with
Items 18 and 20 (‘I was given the chance to listen to music if I
wanted to … ’ and ‘If I was anxious … ’, respectively); more than
50% of all patients felt unable to evaluate those aspects. In this
particular case, only anxious patients or those with an interest in
music could provide a valid response. Although factor analyses are
not affected bymissing responses, there are good clinical reasons to
reduce the number of missing responses by rephrasing these two
questions. The validity of any questionnaire is compromised if the
prerequisites for correct answers are not present.
Another validity issue was presented by the initial full-scale CFA
with Item 33 (Factor 7), which had a loading factor of 0.28, below
the recommended 0.30 (Schreiber et al., 2006). Its removal would
have left only a single item under the Nursing process factor,
rendering it invalid. The slightly improved model ﬁt achieved by
removing the factor lends some support to the decision to do so.
The responses were furthermore collected in elective/acute pa-
tients across both gender and range of employment and education
levels. The fact that most patients had general anaesthesia (73%)
could affect their judgement and may be the reason why the factor
loading in the current study were below minima. Otherwise, we
believe patients were in an informed position to make the evalu-
ation. However, other nursing settings may offer different re-
sponses and factor loadings for Nursing process.
The analysis of the Physical care factor (Factor 1) showed high
loadings for most items, except for three related to staff technical
skills (Items 8e10). Their lower factor loadings may reﬂect the
obvious difﬁculties of assessing staff performance while sedated.
Furthermore, ‘staff’ and ‘staff performance’ are ambiguous terms,
and may lead patients to base their responses on an overallassessment of staff work, or entirely on the performance of the
anaesthesiologist or the surgeon, despite our intention to obtain an
assessment of the care performed by nurses.
Nevertheless, questions related to technical skills address the
patients' feelings of security and conﬁdence in the staff, which ul-
timately inﬂuences the patients’ perceptions of quality and satis-
faction and these questions are, therefore, relevant.
The Respect factor (Factor 4) attained an almost perfect model
ﬁt, primarily because of Item 22 (loading of 0.97), while the other
two questions (Items 21 and 23) added little to the factor. While
exploring issues related to speciﬁc questions lies beyond the scope
of this study, a rephrasing aimed at achieving a more equal loading
distribution should be attempted in future validations. From a
clinical perspective, two somewhat redundant items will affect the
results; the assessment of Respect should consequently be inter-
preted with caution.
Reliability and internal consistency
The total scale reliability coefﬁcient was 0.92, with factor co-
efﬁcients ranging from 0.72 to 0.87 (Table 3). The items are
consistent with each other, the questionnaire items are thus
examining components of the same characteristic. The coefﬁcient
of 0.92 is excellent and the GPNCSdk should, therefore, be consid-
ered a valid tool for measuring perioperative patient experience
and satisfaction with perioperative nursing care.
Comparison by language version
The Turkish version of the GPNCS omitted two items prior to
validation. The items numbered here as 13 (Giving information,
Factor 2) and 30 (Environment, Factor 6) were deemed by the
Turkish expert panel to be covered by Items 11 and 29, respectively.
As this study only removed items on the basis of the CFA results, the
comparison of potential items to be removed across the two ver-
sions is not possible.
Study population
The deselection bias of patients challenges most tools assessing
patient experiences and satisfaction. There is some evidence sug-
gesting that assessment of quality of care in patients with mild to
moderate cognitive impairment (dementia) can best be done by
individual interviewing and in focus groups (Baalen et al., 2011).
Cognitively impaired patients in hospital are typically fatigued and
physically ill, often with delirium superimposed on dementia,
resulting in ﬂuctuations in mood and greater levels of disorienta-
tion (Goldberg and Harwood, 2013). Cognitively impaired patients,
therefore, represent a challenge for self-administered surveys.
Alternatively, family carers, who know the patient well and can act
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patient. Since the intention was to validate a self-administered
questionnaire, the two above alternatives were not suitable for
this study aim and patients with dementia/cognitive disorders
were, therefore, excluded.
There is some evidence suggesting that demographic charac-
teristics inﬂuence patient experience/satisfaction e.g. older patients
and those with lower levels of education are generally more
satisﬁed (Hall and Dornan, 1990). The number of responders rec-
ommended for conﬁrmatory factor analysis validation is at least
ﬁve times the number of items in the questionnaire. Consequently,
a minimum of 200 patients were required and they were all
consecutively included. Other sampling methods exist, but pur-
poseful sampling is considered the most effective use of limited
resources and, most importantly, purposeful sampling is widely
used for the identiﬁcation and selection of information-rich cases.Strengths and limitations
This study is limited by its single-centre design and the exclu-
sive use of orthopaedic surgery patients, which may weaken the
strength of generalizations. Despite the inclusion of patients of
differing ages, gender, material status, and conditions (acute or
chronic) who received both elective and acute surgery, our ﬁndings
may not apply to other groups, such as cardiovascular or otolar-
yngology patients. Electronic versions of questionnaires have been
reported to attain superior response rates compared with tradi-
tional pen-and-paper versions; however, their use requires patients
to have basic computer literacy (Bowling, 2005). Our use of an
electronic version combined with a personal approach (via
research nurses) may have enhanced motivation and convinced
patients of the study's legitimacy, leading to our high response
rates. Differential item functioning (DIF) was not assessed in this
study, nor were factor loadings or ﬁt statistics (observed versus
unobserved variables) compared across the language versions.
Thus, the comparison was qualitative in nature. Comparative
benchmarking requires formal tests of cross-cultural DIF and the
use of GPNCS in longitudinal designed studies, without accounting
for these possible sources of bias, is problematic. The strengths of
the study include optimal timing of the data collection. According
to the literature, surgical patients' stress decreases after 24 h and
the effect of pain and anaesthetic agents is reduced (Donmez and
Ozbayir, 2011). Recall bias becomes an issue 48 h after surgery.
Hence, the ﬁrst postoperative day represents the ideal time for data
collection. The rigorous translation process, with several revisions
and reﬁnements in consultation with language professionals and
patients, ensured the relevance of the ﬁnal questionnaire. Using
self-administration and leaving patients alone while answering the
questionnaire may have increased their willingness to disclose
sensitive information and reduced social desirability bias (Bowling,
2005).Conclusion
In conclusion, the validated GPNCSdk questionnaire for
measuring surgical patients’ experience with nursing care in the
perioperative setting has been shown to be valid. We recommend
the use of the GPNCSdk without the two questions related to the
Nursing process (Factor 7) and advise caution in estimating the
general applicability of the clinical results of questions related to
Technical skills and Respect (Factors 1 and 4). The electronic version
proved practical and the GPNCSdk thus provides evidence for
quality, or lack thereof, in nursing care.Relevance to clinical practice
The validated Danish PREMwill help healthcare professionals to
identify areas in need of changes in practice and improvements in
nursing care. The existence of several validated PREMs facilitates
the benchmarking of units and enables a comparison of quality in
care, both nationally and internationally. The PREM questionnaire
helps units to record and monitor their progress on a regular basis,
if desired. Future plans include the validation of the GPNCSdk in
other hospitals and departments, for wider dissemination of the
tool and DIF validation. The actual evaluation of quality of periop-
erative care from this study has led to changes in the day-to-day
practice on fasting and information while waiting for surgery. In
the near future, a survey will be initiated to measure the effects of
those changes.
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